De uitdagingen van het
functioneel testen van loT
apparaten

De RF functie van apparaten wordt vaak onvoldoende getest
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loT Introduktie

* Een Netwerk dat naast mensen ook objecten verbindt

* Systeem die het Internet verbindt met de fysische wereld dmwv.
Omnipresente Sensoren.

* 1999 : British technologist Kevin Ashton Internet of Things (loT)
* 2015 : 15,4 miljard devices

* 2019 : 26,6 miljard devices actief

* 2020 : 45 Miljard (40% Healthcare)

* M2M communicatie

* Sensoren
e Wearables (28 M 2016 ->82.5 M 2020 )

https://www.visioncritical.com/blog/internet-of-things-stats
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Test Engineering

* Maximum Test Coverage

e Compact » * Fout oorzaak & gevolg
* Minimale Kost

8 OKT — D&E

vanpervaLk votee  @Vent
EINDHOVEN 2019




RF SOC Device
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Microprocessor, RF SOC and Balun Driven RF Power Path
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RF SOC with built in microprocessor
and Balun driven RF Power Path
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RF SOC with built in microprocessor
and direct driven RF Power Path
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Foutspectrum

RF Signal Path

* Slechte soldeerpunten & kortsluitingen
» Zwak tot geen RF signaal ( power/sensitivity)

* Fout/defecte balun transformator
» Zwak/geen RF signaal power/sensitivity

 Soldering Antenne & connector (indien geen PCB antenne)
* Gereduceerd tot geen RF signaal (zend/ontvangst vermogen/gevoeligheid)

» Defecte PCB antenne
* Gereduceerd tot geen RF signaal (zend/ontvangst vermogen/gevoeligheid)

* Defecte PCB Sporen

» Zwak/geen RF signaal power/sensitivity
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Foutspectrum

Micro-controller Zendontvanger Communicatie

» Bad/broken solder joint or short
* No communications

References oscillator

» Bad/broken solder joint or short
* No frequency reference oscillation

* Effect on the tuned circuit or RF frequency output

* Incorrect value
* Wrong RF frequency output

* Incorrect loading capacitor (oscillators using crystal input)
* Marginally incorrect RF frequency output (slightly detuned)

* Wrong/no RF frequency output (greatly detuned)
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Test activiteiten voor RF Device’s

* Foutspectrum is bekend
* Wat dienen we te Verifieren ?
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RF Signal Path

* Effect van fout in het RF gedeelte :

* Gereduceerd vermogen ( RF output/ontvangst )
» Afwijkende uitgangsfrequentie

 RF Controle :

* Vermogen
* Uigangs frequentie
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Typical J-RF test set system arrangement
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Microcontroller transceiver communicatie
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J-RF test set system configuratie met RF repeater
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Referentie oscillator

* TX/RX frequentie
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RF kamer ( afgeschermde meting )
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Reflektie
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Bekabeling voor Consistente Resultaten
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Test Rapportage analyse en bijsturing
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__ sty Technology & Service
T =~ - ~ -~

¢ oq Vsual Studio S ! \ \

[ \ I ! \
.1 EILabVIEW T . .
7 1 " 1 I
21 a S ! [ | 1
s | 1 I

. Tozt Cancuton bt desiugmant liate I ' '

e Lt I WATS Data !
w2 | | Cliant | |
"
§ ' WatsStandardTexts l ! ' :

extFormat | I Tconp |
w l | Q6 I WATS Azure
§ I WortsStamciarcOML Format : - I - :ﬁl or On-Promiss 1
&1 I | |
« |_ ____________________ 1 ] — 1 ] 1

] ! I ! | |

[ 1 I 1 I Restap| 1
5 | ‘ Data Corvarters | | | | Externa? 10015 and apps |
= ! ! I support ! | 1
5 . ! I ! I I
5! W ! I ! | 1

| A 1 I | 1

! | 1 ‘ !

\ / \ /

> s N e e ™ -

8 OKT — D&E

m,‘ vanpervaLk Hotee  @VEent
EINDHOVEN = 4 o
TECHNOLOGY 2019



Frequent Failures

Top 10 Failures
P -Failure-s
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Following options will alsc apply to the table below:
EI Only count failures cause UUT failurs

Step grouping:
EI Step Mame EI Dresign Index EI Step ID EI Group

| Apply || Restore |
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Process Capability Analysis

e Are your limits correct?
e Are you really testing your product?

= vield
i] Process Capability analysis

Oscillator test 10,28 12,32 10,28 14,37 10,28 1232 10,28 1836 99,7 % 127 .
B ServiceBin / Service Bin State 5.64 & & 5.64 1422 & 7 14,22 99,7 % 1364 S y -( 0 r T ]

=] .
BB ServicePin / 2-2kHz_Peaklevel 2,18 &) &) 216 7 7 7 7 59,7 % 1364

SV - PowerLoad 2,02 3,48 4,95 2,03 2,03 32,49 4,95 2,02 1000% 1217
v 198 3,52 5.08 188 138 2,52 5.08 198 1000 % 1364
EH Test Triac - Read back Low 0,45 0,65 0.45 0.84 6.20 3,28 6.20 12,31 53,6 3 1383
[ R —— 0,45 181 0,45 3,36 0ss 217 058 277 931% 1307
Test Relay - Read back High 0,44 0.80 115 0.44 2,16 1538 22,62 2,16 99,6 % 1363
EH Test 102 - Read back High 0.78 1142 4 815 15,37 22,58 815 53,6 3 1383
Test I01 - Read back High 0,42 0,78 112 0.42 812 15,31 22,49 8,12 99,6 % 1363
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" Outliers
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Conclusie

* Functioneel Testen van RF systemen kan eenvoudiger
* Monitor Productie en korrigeer referentiewaardes

* Eiger Design beschikt over de competentie voor het
automatisch testen van PCBAs inclusief 1oT devices.

e J-Testr test platform
* J-RF compact RF power/frequency module

e JT12 RF chamber fixture.
'_m,c = Eiger Design
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http://www.eigerdesign.com/
http://www.logicboards.eu/

Bijkomende Informatie Test systemen

’-d-‘"c = Eiger Design

www.logicboards.eu

www.logic.nl
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Afkortingen

* SOC - System on Chip

* ISM - Industrial, Scientific & Medical Band
* UUT - Unit Under Test

* PLL - Phase locked Loop

* LNA - Low noise amplifier

* WIFI - Wireless Network

* RF - Radio Frequency (Bluetooth, LORA, WIFI, zigbee )
e loT - Internet of Things
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